Summary Histological lesions were observed in the kidneys of 77 (32.5%) of 237 rabbits which were either found dead or were killed because they were unweD, and in 19 (25%) of 75 apparently healthy adult rabbits. Lesions associated with an infectious process such as renal abscesses, staphylococcal nephritis, pyelonephritis and pyelitis were the principal finding in rabbits up to 5 months of age, while renal fibrosis, with or without dystrophic calcification, was the most common lesion observed in rabbits aged over 10 months. Spontaneous amyloidosis was seen in 2 rabbits.
Summary
Histological lesions were observed in the kidneys of 77 (32.5%) of 237 rabbits which were either found dead or were killed because they were unweD, and in 19 (25%) of 75 apparently healthy adult rabbits. Lesions associated with an infectious process such as renal abscesses, staphylococcal nephritis, pyelonephritis and pyelitis were the principal finding in rabbits up to 5 months of age, while renal fibrosis, with or without dystrophic calcification, was the most common lesion observed in rabbits aged over 10 months. Spontaneous amyloidosis was seen in 2 rabbits.
It has been observed that amyloid disease may develop in rabbits used to feed tsetse flies (Glossina spp.) for prolonged periods (Hinton, McCullagh & Mews, 1979; Hinton, 1980) . The kidney appears to be the target organ for amyloid deposition which was never identified in any other visceral organ unless it was also present in the kidney (unpublished observations).
In order to identify additional cases of amyloidosis for study, a histological survey of 382 rabbits kidneys was undertaken. Amyloid deposits were the principal lesion detected in 48 rabbits used to feed tsetse flies, and in 22 that had been injected with antigens together with Freund's adjuvant. The histological findings in these cases will be described elsewhere. However, a number of naturally-occurring kidney lesions were observed in the remaining 312 rabbits, and these are briefly described in this paper.
Materials and methods
A total of 237 rabbits were either found dead or were killed as a consequence of their illness. 75 others were apparently healthy adult rabbits, aged 10 months or over, which had been disposed of as surplus to requirements. The kidneys examined were obtained from these 312 rabbits, which were of various breeds. 30 I were derived from laboratory colonies and 11 were submitted by practising veterinary surgeons for post-mortem examination.
Blocks of kidney, including both cortex and medulla, were fixed in 10% formol-saline and then embedded in paraffin wax. Sections 6 .urn thick were cut and stained with Ehrlich's haematoxylin and eosin Received 8 August 1980 . Accepted 16 February 1981 and with congo red or sirius red. Other stains such as Mallory' green trichrome, periodic acid-Schiff and von Kossa' stain for calcium salts were used as appropriate.
Results

Gross lesions.
Macroscopic abnormalities only with no histological lesions (Table 1) were observed in 4 of the rabbits, 2 cases of renal calculi in rabbits aged 3 months and more than 49 months, and 1 case each of hypertrophied kidneys (aged 6 months) and unilateral aplasia (aged 2 months).
Histological lesions
The histological lesions recorded are set out according to age of the rabbit in Table 1 . Lesions were detected in 77 (32·5%) of the 185 rabbits that were found dead or were killed because of illness, and in 19 (25%) of the 75 healthy adult rabbits. The proportion of rabbits with lesions rose with age from 13% of those aged less than a month to 27% at 1-24 months and to 51% at 25 months or more. The principal lesions recorded were amyloid, inflammatory renal fibrosis and changes.
Amyloid disease. There were 2 cases of spontaneous amyloidosis one of which was associated with chronic pyometritis and the other with renal calculi. In both cases the amyloid deposits were present in the glomeruli and in the medullary interstitial tissue. Neither rabbit had been injected with either antigens or adjuvants.
Renal fibrosis. Some degree of renal fibrosis was identified in 44 (14%) of the 312 rabbits. Fibrosis was more prevelent in older animals and involved 36 (25%) of the 144 rabbits aged 10 months or more. In 21 cases the cortical lesions were relatively slight and consisted of a few narrow transcortical scars, while in 22 the cortical scarring was more extensive with destruction of nephrons. In 15 of these there was also evidence of dystrophic calcification. The calcium salts were deposited adjacent to the basement membrane of Bowman's capsule and the degenerate convoluted tubules as well as in the walls of the renal blood vessels. Inflammatory lesions. Inflammatory lesions were observed in 29 (9%) of the rabbits and were the principal diagnosis in rabbits aged under 6 months. The conditions recorded included I case of glomerulonephritis, 2 of acute staphylococcal nephritis in which the lesions resembled those described in the experimental condition by Foster (1967) , 4 of cortical abscesses-3 of which were associated with staphylococcal infection, 7 of focal interstitial nephritis in which there was infiltration of the cortical interstitial tissue with lymphocytes and plasma cells, 6 of perivascular cuffing of the cortical blood vessels with round inflammatory cells, 2 of medullary abscesses, 2 of focal pyelonephritis and 5 cases of focal pyelitis.
Miscellaneous lesions
There was 1 case of papillary necrosIs In a rabbit which had a single hypertrophied kidney, and 4 cases of neoplasia. In 1 of these rabbits there was generalized lymphosarcoma with involvment of the kidney cortex, while in the other 3. the cortex was infiltrated with metastases from a squamous-cell carcinoma, a poorly dilTerentiated carcinoma, and a giant-cell sarcoma.
An incidental finding in 15 rabbits was the presence of eosinophilic material-presumably proteinaceous colloid-in the collecting tubules, and particularly in those in the cortex.
Discussion
The purpose of this survey was to identify cases of amyloid disease in the rabbit and this exercise yielded 2 cases of spontaneous amyloidosis. However other histological lesions were identified in about 30% of the other rabbits examined. In some cases, such as those with glomerulonephritis and cortical fibrosis, particularly when this was associated with dystrophic calcification, clinical signs of kidney disease would probably have been identified if a thorough clinical examination had been performed before death. In other rabbits the kidney lesions only developed as part of a generalized disease condition (staphylococcal infections, neoplasia), while in some the changes observed were of a minor nature and were probably of little or no clinical significance, e.g. chronic interstitial nephritis, perivascular cuffing, focal pyelonephritis, focal pyelitis, cortical cysts, and the presence of eosinophilic colloid in the collecting tubules.
Inflammatory lesions were the principal finding in young rabbits, particularly those associated with staphylococcal infections. Focal interstitial nephritis was recorded in 7 rabbits. It is possible that this was associated with Encephalitozoon cuniculi infestation (Shadduck & Pakes, 1971) , although the lesion has been reported in cases of leptospiral infections (Shotts, Andrews, Sulzer & Greene, 1971) .
Renal fibrosis was more prevalent in older rabbits. There appears to be no literature on the subject in this species, although it is possible that E. cuniculi was responsible for a proportion of the cases with mild cortical fibrosis as the lesions caused by this parasite heal to form narrow scars with their base on the surface of the cortex and their apex in the medulla (Bell & Hartzell, 1919) . The deposition of calcium in the rabbits kidney has been described in spontaneous arteriosclerosis (Ahourai, Baharsefat, Amjadi & Akbarzadeh, 1976) and in association with dystrophic myocardial calcification (Bhatia, Chawla & Hothi, 1972) and with increased vitamin D intake (Loliger & Vogt, 1980) . The main conclusion to be drawn from this survey is that the rabbit appears to sutTer from a similar range of naturally-occurring kidney conditions as other mamalian species, although certain conditions such as hydronephrosis were not detected in any of the animals examined. The findings also indicate that in addition to E. cuniculi infestation, a condition which may interfere with experimental studies (Shadduck & Pakes, 1971) , other diseases such as staphylococcal infections and renal cortical fibrosis may also be relatively common in certain age groups, and consequently their occurrence may also prejudice the results of certain experiments in which rabbits are used.
